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I. Introduction

The persistence of poverty in a world of economic growth has stimulated a long literature on the

relationship between economic growth and poverty alleviation, much of it stemming from the influential

theory of Simon Kuznets that inequality might rise in the initial stages of development. More recent

literature has addressed the effects of initial income inequality on subsequent economic growth, but far

less work has examined the particular effects of inequality and growth on the income of the poor and the

connection of the poor to the growth process. Is the growth process somehow different in unequal

societies and is this difference economic or political? The answers to these questions have large

implications for the focus of economic development policy and the content of foreign assistance. The

recent availability of longitudinal data on income distribution for a cross-section of countries has made

such analysis feasible. Since 1997, the Consulting Assistance on Economic Reform (CAER) project at the

Harvard Institute for International Development (HIID) has prepared a number of research papers for the

United States Agency for International Development (USAID) addressing the relationship between

economic growth and poverty alleviation.

The initial paper in this series (Roemer and Gugerty 1997) shows that the poor do tend to benefit

on average from economic growth. For every 1 percent of overall per capita GDP growth, the poorest 20

percent of the population experienced a nearly 1 percent increase in their incomes. This implies that on

average, economic growth will benefit the poorest 20 percent of the population as much as the richest 20

percent, at least in percentage terms. Subsequent work by Gallup, Radelet, and Warner (1998) confirms

this average relationship and suggests an additional result: in those countries where the poor initially held

a lower share of income, the subsequent growth in the income of the poor was higher.

The third paper in this series examines these same questions using a different analytic model

(Timmer 1997). In this paper, Timmer estimates what he calls the ‘elasticity of connection’ between the

poor and the rest of the economy. This elasticity is in essence the same parameter discussed in earlier

papers: the extent to which the poor share in overall GDP growth. Instead of using regressions based on

growth episodes, however, Timmer regresses the level of per capita GDP growth on the level of income

for all five income quintiles simultaneously, using a fixed-effects framework. This model found that while

the poor do participate in growth in many economies, the extent of that participation is much lower in

more unequal countries.

In this paper we find that while the poor do benefit from growth on average, this average masks a

great deal of variation and the poor are particularly disadvantaged in unequal countries. The question of

interest for policy, however, is not the connection of the poor to economic growth on average. In some

economies the income of the poor has grown faster than per capita GDP, and in others the poor have been

left behind. The question of interest, then, is the role of policy and economic structure in both the
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unsuccessful and successful economies. Economic structure and economic history affect the patterns of

future growth, and the sectoral composition of growth affects poverty alleviation. In developing countries

with highly unequal income and asset distribution—a product of both current and historical policies—the

poor may be substantially disadvantaged in the growth process. The challenge is to understand the scope

and limits of economic policy and development assistance in remedying this inequality.

This paper proceeds as follows: we first review the research completed to date, suggest some

explanations for the various results, and review the recent literature on poverty alleviation, inequality, and

growth. We then present a simple, stylized schematic model that discusses the links between income

distribution and asset distribution. We conclude with a section outlining the major policy implications of

recent research and laying out the research agenda for the future.

II. Participation of the Poor in Economic Growth

A. Economic Growth and Income Growth of the Poorest

The first paper in this series (Roemer and Gugerty 1997) uses data on income distribution covering

twenty-six developing countries to compare the growth of average income for both the poorest 20 percent

and the poorest 40 percent of the population to the growth of GDP per capita. The analysis shows that an

increase in the rate of per capita GDP growth translates into a one-for-one increase in growth of average

income of the poorest 40 percent. GDP growth of 10 percent per year is associated with income growth of

10 percent for the poorest 40 percent of the population. For the poorest 20 percent the elasticity of

response is 0.921; GDP growth of 10 percent is associated with income growth of  9.21 percent. These

regressions indicate that on average the poor do benefit substantially from economic growth. On average,

the poor do better in countries that grow quickly, even if income distribution deteriorates slightly.

Countries that experienced rapid economic growth over the last thirty years, such as Hong Kong, Korea,

Malaysia, and Indonesia, saw the per capita incomes of the poorest 20 percent and 40 percent of the

population grow significantly.

The second paper in this series, “Economic Growth and the Income of the Poor” (Gallup, Radelet,

and Warner [hereafter GRW] 1998), extends the results of the first paper by looking at a wider sample of

countries and a longer time period. GRW examine the relationship between economic growth and poverty

through two models. The first model (the “short panel”) uses the same essential framework as Gugerty

and Roemer, but uses data from 69 countries that include 488 growth periods, with an average growth

period of 2.7 years. The second model is a long-run growth model (the “long panel”) that examines one

long-term growth episode from the 1960s to the 1990s for 54 countries. In their short panel analysis,
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GRW find that in a simple regression of the income growth of the poor against overall income growth, the

“elasticity of connection” is nearly one. In addition, their analysis indicates that where the initial income

share of the poor is low, the subsequent income growth of the poor is higher than average income growth.

This suggests a tendency for countries to converge to similar income shares for the poorest quintile.

The paper next estimates the same regression using fixed-effects estimates, creating a model

similar to that of Timmer (1997). This technique allows a separate intercept for each country in the

sample, and attempts to control for country differences in income growth of the poor due to unobservable

factors. Again they find that the elasticity of connection of the poor to GDP growth is one, and income

growth of the poor is higher in countries with an initially lower income share of the poor. Their analysis

also tests for the presence of measurement error as potential driver of the results. In the early years of the

study, the income of the poor may have been badly estimated because of poor survey and data quality. If

that is the case, then the first income estimate may be different than the actual income, implying that

subsequent growth in income is misestimated. In attempting to correct for this problem using instrumental

variables analysis, GRW find evidence of some measurement error in the data. Using the previous

period’s income share as an instrument reduces the impact of initial distribution to a statistically

insignificant level, though the sign remains the same. GRW then turn to the analysis of longer-run effects,

estimating the model over a growth period of thirty years. They find the results of the short panel

confirmed over the longer term: growth of income of the poor is highly connected to overall income

growth, and income growth of the poor is higher in countries with a lower initial share for the poor.

B.  The Relative Income Gap and the Level of Income of the Poor

Timmer (1997) also examines the question of whether the poor share in economic growth. This is what

Timmer calls the “elasticity of connection,” or the degree to which a percentage increase in overall GDP

translates into a percentage increase in the income of the poorest quintile. In addition, this paper addresses

the question of whether the sectoral composition of growth matters for the incomes of the poor. The

Timmer paper uses a different estimation strategy as well as a different sample of countries. To estimate

the elasticity of connection, Timmer regresses the level of income of each quintile on overall per capita

GDP. This levels estimation includes country- and time-fixed effects (dummy variables for each country

included and for each decade from the 1960s to the 1990s). The country-fixed effects allow shifts in the

regression intercept for each country, but assume the same slope, or elasticity of connection, for all

countries. The fixed effects for decades allow a shift in the regression intercept for each decade.  The

paper also restricts the sample of countries examined. Because the paper also examines the sectoral

composition of growth between agriculture and nonagriculture, the countries included are those that have

a significant agriculture sector, are reasonably large, and are considered developing countries. For this
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reason, countries such as Hong Kong and Singapore are excluded, as are most countries with populations

smaller than 6 million (Costa Rica and Jamaica are the exceptions).

To examine the impacts of inequality on income levels of the poor, Timmer constructs a dummy

variable that measures the relative income gap between the rich and the poor. This dummy variable is

equal to one when the gap in income between the highest and lowest quintiles is more than twice as large

as average income. Timmer then disaggregates income into sectoral components for agriculture and

nonagriculture in order to examine whether the sectoral composition of labor productivity matters to the

incomes earned by each quintile. Pre li mi n ar y r es ul ts  fr om as ki ng  a si mil ar  q u es ti o n ha ve  al re a dy  i nd i ca te d 

t ha t gr o wt h i n th e a gr ic u lt ur al  se ct o r se ems  t o h av e a muc h l ar ge r i mp ac t  o n gr o wt h o f in co mes  i n  t he 

b ot to m q ui nt i le  t ha n  g ro wth  i n s er vi c es  o r i nd us t ry  ( Ra v al li o n an d Dat t 1 99 6;  Ga ll up , Rad el e t, a n d Wa rn e r

1 99 7) . The  q u es ti on  he re  is  f ra med  i n  t er ms  of  r e la ti ve  la bo r  p ro du c ti vi t ie s. Do  t he  pe r ca p it a l ab or 

p ro du ct i vi ti e s of  wo rk er s  i n ag r ic ul t ur e an d  n on a gr ic ul t ur e h av e di f fe re n ti al  e f fe ct s  o n th e  a ve r ag e ea r ni ng s 

i n ea ch  in co me qu in t il e?  Put another way, do the poor benefit more from growth in the agriculture or the

nonagriculture sector?

Timmer finds that in unequal countries, there is a pronounced Kuznets effect. The elasticity of

connection for the poorest quintile is significantly lower than for the higher quintiles: the poor appear to

be much more disconnected from the growth process in these economies. The elasticity of connection for

the poorest quintile is 0.257 for agriculture and 0.449 for nonagriculture. In contrast, for those economies

with better income distribution, the elasticity of connection for the poor in the agriculture sector is 1.146

and 1.018 for nonagriculture. This is slightly higher than the elasticities for the upper quintiles, suggesting

a slight “anti-Kuznets” effect in these economies. These results are illustrated in Figure 1 below.

Figure 1

Source: Timmer (1997)
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Two  f un d amen t al ly  d i ff er e nt  g ro wth  p r oc es se s  s ee m t o be  at  wo rk  wit h  r es p ec t to  th e r ol es  o f  l ab o r

p ro du ct i vi ty  in  a gr i cu lt u re  a nd  no na g ri cu lt u re , a nd  h ow th es e  a ff ec t  i nc o me s in  ea ch  of  t he  fi ve  qu in ti l es  o f 

t he  i nc o me  d i st ri bu t io n. In  c ou n tr ie s  whe re  th e i nc ome g ap  i s  r el at i ve ly  smal l, la bo r  p ro du c ti vi t y in 

a gr ic ul t ur e i s sl ig h tl y b ut  c on s is te n tl y mo r e imp or ta nt  in  g e ne ra ti n g in c omes  i n  e ac h  o f th e  f iv e  q ui nt i le s.

Fur th er mor e, ag ri cu l tu ra l  p ro du c ti vi t y ha s a  n ot i ce ab le  “a nt i -Kuz ne t s”  e f fe ct  i n  t he s e co un t ri es . A s imi la r

“ an ti -Ku zn et s ” ef fe c t is  se en  f r om t h e no na g ri cu l tu ra l s ec to r  a nd  t h is  i mpa ct  i s  e ve n  mor e i mp or t an t to  th e

p oo r be c au se  th e no n ag ri c ul tu ra l  s ec t or  mak e s up , o n av e ra ge , 7 5 pe r ce nt  of  t he  ov er a ll  e co n omy. Th is 

s ec to r a ls o h as  t he  ca pa c it y to  gr ow si gn if i ca nt l y fa st e r th a n th e a gr ic u lt ur al  ec on o my  o ve r  s us t ai ne d p er io d s

o f ti me . The  co nt ra s t wi t h co un t ri es  wh er e t he  r e la ti ve  in co me ga p i s la r ge —mor e  t ha n  t wi ce  th e a ve ra ge 

p er  c ap i ta  i n co me —i s  s tr i ki ng . I n th e  p oo re s t qu i nt il e, wo rk e rs  a re  vi rt u al ly  d i sc on n ec te d f ro m t he  n at i on al 

e co no my . A 9 5  p er ce n t co n fi de nc e  i nt e rv al  i n cl ud e s ze ro  fo r b ot h se c to rs . The  e l as ti c it y of  co nn e ct io n r is es 

s ha rp ly  by  i n co me  c l as s a nd  e xc e ed s o ne  f or  th e t op  q ui n ti le .

I II . Re c onci l ing Re s ul ts  fr om t he Re s ea rc h2

A. The Basic Data and Specifications

The  Roe mer /Gu ge rt y a nd  GRW pa pe r s su g ge st  t h at  t h e po or  be ne f it  o n a ve ra g e fr om gr owt h;  t he  la tt e r

p ap er  a l so  i n di ca te s  t ha t  t he  i n co me s  o f th e  p oo r  g ro w mor e r ap id ly  in  mo re  u ne q ua l e co no mi e s. Ti mmer 

s ug ge st s  t ha t  e ve n i f th e  p oo r d o be n ef it  o n  a ve r ag e fr o m gr o wt h, t h is  a v er ag e c on ce a ls  a  g r ea t d ea l of 

v ar ia ti o n. Th e po or  in  mo re  u ne q ua l c ou nt ri e s do  no t pa r ti ci p at e as  wi de l y in  g r owth . The se  re su l ts  h av e 

d if fe ri n g imp li ca ti o ns  f o r th e c on te n t of  e c on omi c po li c y an d  d ev el o pmen t  a ss is t an ce ;  u nd er s ta nd i ng  t he 

s ou rc es  of  t h es e di f fe re n ce s is  th er e fo re  c r uc ia l . Th e n ex t s ec ti on  of  t h e pa pe r  a tt e mp ts  t o  e xp l ai n th e se 

d if fe re n ce s. Ap pe nd i x A g iv es  g r ea te r  d et ai l s on  th e de r iv at i on s an d  e st i ma ti on s  d is c us se d b el ow.

Eac h pa p er  r eg re ss e s in co me  of  t h e po or e st  q u in ti le  on  o v er al l p er  c a pi ta  i n co me . I f we  ru n a 

r eg re ss i on  o f  t he  l o g of  th e fi r st  q u in ti le ’ s in c ome on  th e l og  o f p er  c a pi ta  GDP, we  a re  e s ti ma t in g th e 

f ol lo wi n g eq u at io n: 

y1
it = α0 + β1* yit +  µit

In this equation, α0 is the intercept term, β1 is the elasticity of connection of the poor to the overall

economy, yit is the log of income of a given country in a particular year, and µ is the error term. The

dependent variable, y1
it, is the log per capita income of quintile one, the poorest quintile. The error term in

                                                            
2 The analysis in sections A through D and in Table 1, as well as in Tables 1 and 2 in Appendix A was performed by
Andrew Warner, and written up by Andrew Warner and Mary Kay Gugerty. Further details are given in Warner
(1999).
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this equation (µit) includes variation in quintile per capita income that is not explained by the log of per

capita income (yit). This implies that the error term captures information in the data about income

distribution. The estimate of the elasticity of connection (β) is in essence asking whether or not there is a

relationship between yit an d µit.   If the estimate of β is equal to one, this implies that there is no

relationship between the two. In other words, if income distribution is not correlated with per capita GDP

across countries and across time, then we would observe no covariance between yit an d µit and an

estimated coefficient in the regression close to one. Therefore, regressions of the log level of GDP of the

poor on the log level of GDP supply the same basic information as examining the correlation of income

distribution and the level of GDP. If income distribution improved as GDP rose, we would observe a

positive covariance between µit and yit , and the estimate of β1 would be greater than one.

When dummy variables for countries or for time are added to the regression above, the same

questions are being asked but the variation in the data is now restricted to either time or cross-sectional

variation. For example, Timmer (1997) estimates his regression with country dummies and decade

dummies. He is therefore controlling for both decade-to-decade variation and variation between countries.

This regression asks whether there is a correlation between GDP per quintile and income distribution over

time within decades and within countries. Or put another way, for a given country and decade, is there

correlation between quintile GDP and income distribution? Timmer finds that there is indeed a correlation

in unequal countries, and as we will see below, this correlation for unequal countries holds whether or not

the decade dummies are included.

B.  Regressions on Levels versus Growth

Just as in the regression with levels, if we run a regression of growth of the income of the poor on growth

of the whole economy, the error term is again essentially measuring income distribution. If the change in

income distribution is uncorrelated with growth, then the estimated coefficient on growth of the income of

the poorest will be one; if not, the estimated coefficient will be biased away from one.  Asking whether

the coefficient in such a regression is equal to one is equivalent to asking whether changes in inequality

are correlated with changes in income (i.e. growth). If growth regressions are to be compared with

regressions in levels, the best comparison is between a levels regression with a full set of country dummy

variables and a growth regression without country dummy variables. Both regressions then focus on time

variation. Differencing the data removes the country-specific effects in the growth regressions, while

using country-fixed effects removes these effects in the regressions in levels. Nonetheless, the growth

regressions are comparing relative trends, while the fixed-effects regression in levels is examining

differences from means.
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In the remainder of this section, we list a number of alternative ways to process the income

distribution data and run the regressions, encompassing all the variants used by previous authors. We

present many estimates of the elasticity of connection between incomes of certain quintiles and overall

income. On average, the elasticity of connection of the income of the poor to average per capita GDP is

not statistically different from one. Across all countries in our sample over the range of years for which

data are available, income appears to be uncorrelated with income distribution, on average, no matter

which countries are included in the sample. When we look at the differences between equal and unequal

countries, however, we do find a relationship between income of the poor and distribution. And in this

analysis, the sample used as well as the measure of inequality used both matter.

There are a number of different factors that could account for differences in the regression results.

First, results could differ according to the number of years over which growth is calculated. Second, the

results could differ because of the years of data included in the sample. For example, if earlier data (say,

pre-1965) are included and there is higher measurement error associated with this data, then the results

may look different than in regressions where only post-1965 data are included. Third, results may differ

because the countries included in the sample differ. Finally, the method used to calculate rates of growth

could affect the results. In section C we test these variations for regressions in growth and levels.

C. Comparing Results

1. Sensitivity Analysis for Growth Regressions

We first test the sensitivity of the growth regressions to using different time spans and different samples.

The results are given in Table 1 of Appendix B. The estimates of the elasticity of connection are robust

and are close to one in most cases. The 95 percent confidence interval includes one for all but one case.

The standard error is higher when the sample is restricted to the Timmer sample, which is not surprising.

We might expect greater measurement error in the developing country sample. In this growth regression

format, neither altering the number of years over which growth is calculated nor changing the sample of

countries used affects the basic result.

2. Sensitivity Analysis for Regressions in Levels

We now turn to the question of how the specification affects the results when the analysis is done in

levels instead of in growth rates. Below we present estimates of the elasticity of connection for the first

quintile. The regression run for these equations is:
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y1
it = α0 +  β1 *  yit + country dummies + error term

In this specification y1
it is the log of income of the first quintile, α0  is the intercept term, β1 is the estimate

of the elasticity of connection, and yit is the log of per capita income. For these estimates we use the

maximum number of observations that the data permits, no matter how short the interval, and we use all

years for which data exist. Estimates of β are shown in Table 2 of Appendix B. We first estimate the

elasticity of connection using the full sample, but exclude the decade dummies used in Timmer (1997).

The estimates of the elasticity of connection do not differ statistically from one. We then restrict the

sample to only those countries considered in the Timmer paper, but still exclude the decade dummies.

While the estimate for the first quintile is slightly lower, the confidence interval still includes one. On

average, then, the elasticity of connection is one for all specifications. The estimate for the elasticity of

connection appears to be lower in the original Timmer specification due to the inclusion of decade

dummy variables. According to the discussion above, this indicates a potential correlation between GDP

and income distribution in a given country for a given decade.

If we conclude that, on average, income distribution does not greatly change with growth, and the

poor therefore benefit from growth on average, we still have not addressed the question as to what lies

behind the average. And indeed, there is a great deal of variation in the extent to which the poor

participate in the growth process. In addition, while the poor benefit on average in percentage terms, the

relative gap in incomes between the richest and poorest may nonetheless grow, and this may matter for a

number of reasons, not the least of which is the political sustainability of the growth process. Are the poor

more or less likely to benefit from growth in unequal countries? The rest of this section addresses that

question.

D.  Inequality and the Income of the Poor

When looking across the sample as a whole we found that, on average, the elasticity of connection is

close to one. This result did not change whether we used the full sample or the more restricted

developing-country sample from Timmer. When, however, we begin to look at whether the elasticity of

connection is different in countries with a more unequal distribution of income, we find that sample

restrictions may matter, as does the measure of inequality and the estimation technique that is used.

GRW, using a long-run growth regression framework, find that in countries where the initial

income share of the poorest is lower, subsequent growth is higher. In other words, they find evidence for

a “catch-up” phenomenon within countries with growth, producing an anti-Kuznets effect. They find this
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effect holds both in the full sample and in a sample restricted only to developing countries. When they

instrument for initial income share of the poorest quintile, however (using the previous period’s income

share), they find that the effect of initial income share on subsequent growth is not statistically significant.

Timmer, using a smaller sample and a different measure of inequality, finds that in countries with a large

gap in income between the top and bottom quintiles, the poor have a lower elasticity of connection to

growth. Thus the poor do not appear to benefit as much from growth as do the rich in these economies.

We first run regressions in levels looking at the elasticity of connection for the first quintile.

These regressions are run separately for high- and low-inequality countries and use both the full and more

restricted developing-country sample. We obtain the estimates shown in Table 1 below. Country dummies

are included in these regressions, but decade dummies are not. The Timmer definition of inequality is

“RELGAP.” Using this measure, a country is considered unequal if the difference in income held by the

top quintile and the bottom quintile is more than twice as great as per capita GDP. The other measure of

inequality used is the share of income held by the bottom quintile, or “q1.” Countries where the share of

income of the poorest 20 percent is less than 6 percent of total GDP are considered by this measure to be

unequal (i.e., q1 < 6%).

Table 1
Estimates of the Elasticity of Connection in Quintile 1

Using Levels Regressions
(standard errors in parentheses)

Sample Used Elasticity
Estimate

1 Full sample
High inequality -RELGAP>2

0.85
(0.08)

2 Full sample
Low inequality -RELGAP<2

1.016
(0.021)

3 Full sample
High inequality  -q1 share <6%

1.00
(0.052)

4 Full sample,
Low inequality  -q1 share >6%

.998
(0.021)

5 Timmer sample
High inequality -RELGAP >2

0.76
(0.096)

6 Timmer sample
Low inequality -RELGAP<2

1.027
(0.030)

7 Timmer sample
High Inequality q1 share < 6%

0.99
(0.089)

8 Timmer sample
Low inequality q1 share >6%

1.017
(0.029)

Interestingly, the use of the RELGAP measure of inequality seems to be having an effect on the results,

and the use of this variable has stronger effects in the developing country sample. In the full sample, the



11

estimate of the elasticity of connection using the RELGAP measure is only 0.85, though the confidence

interval just includes one. These results also support the results in the Timmer paper, indicating that the

Timmer results for inequality are not solely driven by the decade dummies, which are not included here.

In row five of the table, when the sample is restricted to the Timmer sample countries, the estimate of the

elasticity of connection for unequal countries falls to 0.76.

E.  The Measure of Inequality and the Sample Set

It appears that the definition of inequality may be one factor driving differences in results when

regressions are done in levels. How do the RELGAP and quintile share measures differ in the table shown

above? Looking at only the Timmer sample, the RELGAP measure of inequality switches countries from

equal to unequal (or vice versa) for ten observations. Using the RELGAP measure in the full sample

causes at least seventy-six observations to switch from being considered unequal to equal, and at least

fourteen observations to switch from being equal to unequal. The vast majority of the countries making a

switch in this sample are developed countries. Most of these countries are considered unequal if the

standard used is the share of income of the poorest quintile. When the relative gap in incomes is

considered, however, the United States and other developed countries have relatively equal distributions.

The definition of inequality is a key factor driving the results in the table above. Clearly income share of

the poorest 20 percent and the relative income gap capture different features of an economy; the analyst

must decide which most accurately captures the pertinent characteristics of inequality.

Does the measure of inequality affect the outcomes in the original growth and levels regressions?

Table 2 below shows the regression results in levels when q1 is used as the measure of inequality in the

Timmer regressions. With the exception of column one, all model specifications include country, but not

decade, fixed effects.
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Tab le 2

Level s Regressi on s Resul t s

Measure of Inequality
RELGAP

(1)

RELGAP

(2)

RELGAP

(3)

Share of
income of
bottom
quintile
(4)

Share of
income of
bottom
quintile
(5)

Sample Used Timmer
sample

Timmer sample,
no decade
dummies

Full sample Timmer
sample

Full sample

Elasticity of connection to
agricultural GDP in equal
countries

1.146
(.188)

1.156
( .184)

1.116
.112

1.194
(.162)

1.068
( .106)

Elasticity of connection to
nonagricultural GDP in equal
countries

1.02
(.111)

1.077
  (.105)

1.007
( .069)

1.122
(.094)

.980
(.065)

RELGAP dummy 5.095
(1.45)

5.145
( 1.36)

1.010
(.825)

4.620
(1.18)

-.045
(.784)

RELGAP * agricultural output -.9004
(.242)

-.912
(.238)

-.252
(.145)

-.839
(.203)

-.094
(.137)

RELGAP * nonagricultural
output

-.575
(.149)

-.576
(.142)

-.131
(.086)

-.541
(.126)

-.0208
(.081)

Elasticity of connection to
agricultural GDP in unequal
countries

.257 .244 .864 .355 .974

Elasticity of connection to
nonagricultural GDP in unequal
countries

.449 .501 .876 .581 .9592

The first point to note from this table is that again, the Timmer results are not much affected by the

inclusion of the decade dummies: the results in columns one and two are quite similar. The use of q1

(column four) versus RELGAP (columns one and two) does not change the results when using the

Timmer sample of developing countries. The measure of inequality also does not affect the results in the

full sample (columns three and five). The sample used, however, does affect the estimates of the elasticity

of connection. When only developing countries are included, as in columns one, two, and four, the

estimates of the elasticity of connection in unequal countries are strikingly lower. This suggests that the

important distinction for policy is not the differences in inequality between developed and undeveloped

countries, but the differences in inequality among developing countries.

When the GRW growth regressions are run in the full sample using the initial RELGAP instead

of the initial share, the direction of influence remains the same as when using the initial quintile share of

income, but the results are not statistically significant. This remains true when the sample is restricted to

the Timmer set of developing countries. When the sample is divided into unequal and equal countries,

however, the results change. The elasticity of connection is lower in unequal countries, and this is true

whether the measure of inequality is the initial income share or RELGAP.
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Table 3 summarizes the results of the various specifications we tested and indicates the direction

of the estimated effect of inequality on the income of the poor. The “+” sign indicates that inequality has

a positive effect on income of the poorest, while the “-” sign indicates that inequality has a negative effect

on the income of the poorest. Table 3 in Appendix B gives a fuller report of the coefficients in these

regressions.

Table 3
Effect of Inequality on Income of the Poor in Different Specifications

Sample and
Measure of inequality

Growth regressions,
inequality measure
included

Levels
regressions

Growth
regressions

Levels
regressions

Inequality measure included in regression Regressions run separately for
high and low inequality

countries

Full sample,
inequality=q1

+
(not significant) - -

(weak)

no effect

Full sample,
inequality=RELGAP

+
(not significant)

+
(not significant) -

(weak)

-
(weak)

Timmer sample,
inequality=q1 + - -

(weak)

no effect

Timmer sample,
inequality=RELGAP

+
(not significant) - - -

“Not significant” indicates that the coefficient on the inequality is not significant at the 5 percent level.
“Weak” indicates that although the coefficient estimates differ, the confidence intervals show significant overlap.

In all the growth regressions, inequality positively affects subsequent income growth of the poorest.

These results do not hold, however, when these regressions are run separately for high- and low-

inequality countries. The majority of the levels regressions indicate a negative relationship between

inequality and the level of income of the poor. Easterly (1997) obtains similar results when comparing

estimators based on differences, and levels with fixed effects. At this point, it seems fair to conclude that

the differences in the results on inequality are affected by the measure of inequality chosen and the

sample used. But the results also depend on the estimation method used (growth regressions versus

levels).

What are the advantages and disadvantages of each method? And what does other research say?

A major feature of the growth regression specification is that the growth data have been “differenced.” As

discussed above, this removes the country-specific effects. Working in first differences, however,

introduces another problem. The regression framework assumes that the dependent variable (in our case
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the growth in income of the poor) is measured with error, and this variance is captured in the error term of

the equation. It is also assumed that the variance in the independent (or explanatory) variables is not

correlated, and that these variances are not correlated with the error term of the regression. We know that

in practice this is rarely the case, and there are a number of econometric techniques available to deal with

this problem, including instrumental variable estimation. When explanatory variables are measured with

error (often called “errors in variables”), however, the problem is more severe. The measurement error

now appears both in the variable and in the error term of the regression; OLS regression estimates are

therefore biased. If the extent and direction of the measurement bias is known, this problem can be

partially corrected, but in practice this is information is rarely known.

Another issue arises in using the initial share of income as a measure of inequality. This income

share may be measured with a great deal of error in early years. In this case the regression may be

capturing regression to the mean as later observations are measured with greater precision. This is

particularly true if early measurement tended to poorly estimate the income of the poor. GRW address

this issue by instrumenting the initial income share with the previous period’s income share. This reduces

the size of the coefficient and its statistical significance, suggesting that measurement error is at work.

Instrumenting with the previous period’s income share may also present problems, however, as the

previous period’s share is likely to be both correlated with subsequent periods and also measured with

error. It is therefore difficult to tell whether the coefficient on the initial income share variable reflects

genuine convergence in distribution across countries, or a regression to the mean. As is discussed below,

there is no consensus in the empirical literature on this point. We also note that the effects of inequality

look quite different when the growth regressions are run separately for high- and low-income countries.

The estimation in levels somewhat avoids this measurement error problem, but there are other

difficulties. Time series data in levels are not likely to be stationary. A data series is stationary if the mean

of the variable does not vary with time. Clearly with time series data such as GDP this is not the case, as

we would expect a clear time trend in the data. Where data are nonstationary, it is possible that t-statistics

will be misleading. Once the data are differenced, as in a growth regression, the stationarity problem is

reduced because the regression is done on changes in levels rather than on a single level. This is not the

case when working with time series data in levels, however, and so one should be somewhat cautious in

interpreting t-statistics in this kind of data. Using country-fixed effects in a time series regression,

however, allows a different intercept for each country examined. This implies that the regression is

explaining differences between the means of the countries, so that the stationarity of the variables is less

of a problem. The inclusion of decade dummies also has the effect of removing some of the time trend.

Another difficulty stems from the fact that the data are not annual. The years for which data are

available vary across countries; therefore many of the standard methods for correcting econometric errors
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cannot be applied. When using panel data, there is a possibility of two kinds of problems. First, errors

might be correlated within countries, and second, errors might be correlated across the quintiles;

correcting these errors, if they exist, would increase the standard error of the coefficient estimates, thereby

reducing the statistical significance of the estimates. Because the data are not evenly spaced, however, the

standard corrections cannot be used.

So which is the correct approach? There is a wide literature using both approaches. The cross-

country growth literature has used the growth framework, other literature (most notably work by

Ravallion and Datt) has used a time series framework. As noted above, each statistical framework has its

disadvantages and there is no consensus in the literature about the “correct” technique. What we can do at

this point is note the direction of bias caused by the estimation technique. In the growth framework, the

errors-in-variables problem may mean that the coefficient on the initial share of inequality is artificially

high and may overstate the effects of initial inequality on the subsequent growth in income of the poor. In

the levels framework, the inability to correct for correlations among errors means that the standard error

around the coefficients is higher than estimated. Thus while the coefficient estimates are unbiased, the

confidence interval around them is probably understated. This may not be a large problem in the Timmer

specification, given the large t-statistics.

This ambiguity is of little comfort to policymakers who must design strategy in the face of

uncertainty. We would argue, however, that the important policy question is not whether or not economic

growth is “good” for poverty alleviation. The incomes of the poor will not increase without economic

growth, and in many countries the poor benefit as much as the rich from economic growth. Given the

ability of some countries to make tremendous strides in poverty reduction and the persistence of poverty

in other countries, the questions of interest are the following. What are the constraints to growth of the

incomes of the poor (particularly in unequal societies), and how can policy loosen those constraints so

that the economic growth is “pro-poor?” We therefore turn to other research in this area, in order to

present a fuller picture of the current thinking on this relationship. We also introduce the idea of asset

inequality as at least one underlying mechanism driving the relationship between inequality and poverty.

IV.  The Research on  In com e an d Asset  Di st ri b ut ion  and  P overt y

It is virtually impossible to understand the impact of economic growth on income distribution and

of income distribution on the rate and distribution of economic growth without incorporating the

distribution of assets held by the society. Assets are important because they are a measure of the capital

available to an individual or society for the production of goods and services. Assets are likely to be

distributed even more unequally than income. In a world of perfect data, one would rather examine the

distribution of assets than income, but in reality, data on the distribution of assets are almost nonexistent,
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particularly for developing countries. We therefore begin with a very brief review of the theoretical and

empirical work on the relationship between asset distribution and poverty. We then present a simple,

stylized model of asset accumulation.

Theoretical work in economics has suggested that the distribution of wealth can have important

long-term effects on economic growth (Galor and Zeira 1993; Bannerjee and Newman 1993; Benabou

1997). The main mechanisms causing the persistence of inequality are thought to be credit rationing,

wealth transfers through inheritance, and the intergenerational transmission of ability, preferences, and

tastes. Where credit markets are imperfect, and investments (such as those in human capital) are

indivisible, the poor are disadvantaged in the growth process. Lacking access to collateral for loans, the

poor are unable to borrow to finance human capital or investments or any other capital accumulation. This

may further skew the distribution of both income and assets. In addition, inequality can be perpetuated

through inheritance (Piketty 1998), suggesting that wealth inequality and its effects on intergenerational

mobility can persist in the long run. Piketty also notes that the main component of intergenerational

welfare is the persistent inequality of labor earnings.   Part of this persistence may be due to inefficiencies

in the credit market, as described above. These inefficiencies and credit constraints may also vary greatly

both among countries and over time. In addition, some analysts have suggested that unequal access to

rent-seeking opportunities may reinforce income inequality (Piketty 1995). If the poorer individuals in a

society perceive that opportunities for advance are limited by rent-seeking, there may be greater pressure

for redistributive policies, and therefore more instability, lower investment, and lower growth. In addition,

lower perceived mobility may discourage effort, thereby keeping incomes of the poor low, and causing

income inequality to persist.  Although the empirical data are quite limited, there is increasing evidence

that inequality—particularly in the distribution of assets—has a negative impact on economic growth for

the poorest members of a society.

A.  Empirical Evidence on Inequality and the Income of the Poor

What does the limited empirical evidence say? Deininger and Squire (1998) find that initial income

inequality and initial land inequality both have negative impacts on the incomes of the poor, but not on

the rich. Using the initial distribution of land as a proxy for the distribution of assets, they find that asset

inequality has a significant negative effect on subsequent growth, and this effect is stronger in low-

income countries than in high-income countries. In addition, initial land inequality has a negative effect

on rates of schooling, suggesting that the link between inequality and growth for the poor is mediated

through credit rationing; the poor are unable to borrow to make investments in human capital.

Birdsall and Londono (1997) also examine the impacts of asset inequality on the income of the

poor using the Deininger and Squire data. They find that inequality in the distribution of land and
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education negatively impacts income growth of the poor. Datt and Ravallion (1998) examine the effects

of inequality on the elasticity of poverty reduction in India using a model (similar to C.P. Timmer 1997)

in which they condition out interstate differences in the level of poverty by including state fixed effects.

In addition, they include state-specific time trends. They find that higher average farm yields, nonfarm

output, and per capita state expenditure are all poverty reducing. The elasticity of poverty reduction for all

these variables, except nonfarm output, does not vary across states. Nonfarm output, however, has quite

different poverty-reducing effects in different states. Poverty responds in greater measure to nonfarm

output where

1) farm yields are initially higher;

2) the level of urbanization is higher;

3) female literacy is higher (though the result is no different if overall literacy is used); and

4) inequality (as measured by the urban–rural consumption gap) is lower.

They conclude that “[c]ertain inequalities can severely impede the prospects for poverty reduction

through nonfarm growth. . . Initial intersectoral disparities in earnings. . . influence how much nonfarm

economic growth reduces the incidence of poverty. In addition, the higher the initial poverty rate, the less

effective is nonfarm economic growth in reducing poverty.” Nonfarm productivity is less effective in

poverty alleviation in states with “poor” initial conditions.

B. Income Distribution and the Sectoral Composition of Growth

Timmer (1997) shows that in a sample of twenty-seven developing countries the per capita productivities

of workers in agriculture and nonagriculture have differential effects on the earnings in each income

quintile. The poor in unequal countries are effectively cut off from both the agricultural and

nonagricultural sectors. In countries with more egalitarian distributions of income, the poor tend to benefit

from growth in both agricultural and nonagricultural sectors, with agriculture contributing somewhat

more strongly to this growth.

A growing body of research supports this result. Ravallion and Datt (1996) have shown that the

sectoral composition of growth matters to poverty reduction in India: poverty measures in India have

responded far more to rural economic growth than urban economic growth. In addition, their work

indicates that the connection of the poor to rural economic growth is quite robust over time, at least in

India. Recent research by Bourguignon and Morrisson (1998) also indicates that international differences

in income distribution can be at least partially explained by land per capita, the share of land cultivated by
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small- and medium-sized farmers, and the relative productivity differential between agriculture and the

rest of the economy.

Both theoretical and empirical work, then, suggest that inequalities may persist over time, and

that certain inequalities particularly penalize the poor. The next step in the research agenda is to better

understand the underlying distribution of wealth in an economy and its implications for the economic and

political sustainability of growth. There is virtually no data available on asset distribution in developing

economies; we therefore use the Deininger and Squire data on income distribution to develop a simple,

stylized model of asset distribution and its evolution over time.

C.  A Simple Model of Asset Distribution

The purpose of this section is to explore the interaction of income and asset distribution. The difficulty, of

course, is the lack of data on asset holdings by income class for almost any country in the world, much

less the developing countries of concern in this paper. We utilize the Deininger-Squire (1996) data set on

income distribution as a base from which insights on asset distributions can be inferred. For the analysis

here, capital assets are divided into four categories: physical labor, human capital, financial capital, and

social capital. We then make some simple assumptions about the returns to these various forms of capital

to generate several striking lessons, along with guidelines for the next round of empirical research on the

topic.

Physical labor is what an individual can exert without using any other form of capital to raise

productivity. Somewhat arbitrarily, this physical labor is valued at $365 per year in terms of purchasing

power parity (PPP), which is simply the World Bank’s poverty line. If a worker’s income depends

entirely on competing with a horse, tractor, or bulldozer, the expected income is likely to be low indeed.

Incomes below $365 per year reflect significant poverty and the likely depletion of human capital in the

form of health and nutritional status.

Human capital comes from education and on-the-job training (in addition to physiological

contributions from health and nutrition). It is useful to consider three categories of human capital: (a) that

arising from literacy and numeracy, both of which should result from a primary education; (b) more

formal analytical and reasoning skills that result from a high school education; and (c) advanced

professional skills and research training that come from college and postgraduate education.

Again, somewhat arbitrarily, primary education in a developing country is assumed to generate

$1,000 per year (in $PPP) for the holder, whereas finishing high school results in an additional $5,000 per

year in earnings. Thus, by assumption, a worker with a completed high school education, or the

equivalent in on-the-job training, is expected to earn $6,365 per year ($365 for physical labor returns,

$1,000 for primary school returns, and $5,000 for high school returns). This simple assumption about
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returns to human capital will have powerful implications for the distribution of assets, including financial

assets. Because earnings from college and postgraduate education vary so widely, and are often seen as a

return on financial investment, they are included in the financial category.

The third form of capital is the financial capital that permits ownership of land, industrial plant

and equipment, and other financial assets. This category, of course, is what most people think of as

“assets,” and determining their distribution has bedeviled both theorists and empiricists for decades. A

simple example of an age-old controversy in economics is whether capital assets should be valued at what

they cost minus depreciation, or at market value as determined by the discounted flow of income. The

market value approach has the obvious merit of putting all assets on a similar valuation basis, and of

linking directly income flows with asset values. The disadvantage is the near tautology implied between

incomes and asset values. The link can be altered only when the discount rate changes.

The empirical work reported here does not break down financial capital into more workable

components, especially land, industrial capital, and financial assets, because this whole category of capital

does not become important to income generation until well into the development process. Lack of access

to land or industrial jobs will obviously reduce the earnings of the poor with no other capital at their

disposal. But the surprising fact is that variations in human capital seem able to account for most of the

differences in income distribution among poor countries, as will be seen shortly. But first a fourth form of

capital needs should be included for completeness because it seems to account for a large proportion of

the differences in productivity between poor and rich countries.

 Social capital has taken the economic development profession by storm. By various measures, it

seems to account for order-of-magnitude differences in incomes among individuals in African villages

(Narayan and Pritchett 1999) as well as similarly large differences in incomes among countries (Knack

1999). The social networks, institutional infrastructure, and level of trust among economic agents that

might account for these differences in productivity are the subject of major research efforts. Without a

consensus yet on how to define social capital or attribute productivity differences to it, this paper merely

observes that there are likely to be at least two different levels at which social capital operates, with

substantially different policy implications.

First, social capital seems to exist at the micro level, connecting individual villagers whose

knowledge of each other can be turned into collateral for loans, for example. At the other end of the

spectrum, social capital in the form of deeply rooted institutions that support property rights and rule by

law also seem to have macro-level implications for productivity and economic growth. It does not seem

outlandish to suggest that societies with a full “portfolio” of social capital might have labor productivity

that is twice as high as in a similar society with serious shortfalls in social capital. No effort is made to

measure this potential empirically in this paper, although the research opportunities are obvious.
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Building on the earlier analytical and empirical work in Timmer (1997), it is possible to use the

above definitions and returns to capital to extend the data on income distribution reported in Deininger

and Squire (1996). We use the assumptions given above to generate the numbers in Table 4, which

provide results for six different countries representing a spectrum of poor- and middle-income countries

with low, average, and high income gaps between the rich and poor in their societies. This gap

(RELGAP) is the same variable used in the earlier paper to rank countries by the size of the gap between

the per capita income of the top quintile and the bottom quintile, in relation to the average per capita

income for the country. When this relative gap was greater than two, future economic growth seemed to

be jeopardized by a combination of economic and political factors (A. Timmer 1998). RELGAP is used in

this paper to chose representative countries for analysis of the links between income distribution and the

distribution of assets.

The per capita quintile incomes shown are calculated by using the Deininger and Squire data set

on income distribution and the Summers-Heston GDP data. To calculate the human capital by quintile,

we take the level of income and subtract $365 (the returns to physical labor). Assuming a 5 percent rate of

return on the investment in human capital, we divide the difference by 0.05 to arrive at the figure given in

the human capital column. The countries and time periods shown in Table 4 capture two different

dimensions of the relationship between income distribution and asset distribution. First is a distinction

between patterns in very poor countries—China in 1980, Indonesia in 1978, and the Philippines in

1961—and countries well on the way to middle income status—Taiwan in 1979, South Korea in 1985,

and Thailand in 1992. The poor countries in Table 4 have an average per capita income of $1083 in PPP

terms. The average for the better-off countries is $4130, nearly four times as large. Second, whatever the

income level, countries with more equal distributions of income have very different patterns of asset

distribution, at least within the first four quintiles.

Table 4 illustrates some well-known features of the development process, and some features that

are surprising. First, there can be astonishing differences in per capita income by quintile even when

countries have the same average per capita income. Averages hide a lot. For example, the bottom income

quintile in Indonesia in 1978 has almost the same income as the second quintile in the Philippines in

1961, even though both countries had the same average per capita income. By contrast, the top quintile in

the Philippines had a per capita income nearly twice as high as the income in the top quintile in China in

1980. Thus the Philippines had both the richest and poorest citizens of these three countries at that stage

in their development.
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Table 4
Income and Asset Distribution

Average Per Capita
Country RELGAP Per Capita Income Human Capital Financial Capital

and Year Income    Quintile by Quintile by Quintile by Quintile

  ($PPP)   (PPP)   ($000)   ($000)

China, 1.437 $971 I 384 0.38 0
1980 (low) II 597 4.64 0

III 893 10.56 0
IV 1199 16.68 0

V 1782 28.34 0

Indonesia, 1.866 $1124 I 450 1.70 0

1978 (average) II 568 4.06 0
III 832 9.34 0
IV 1225 17.20 0
V 2546 43.62 0

Philippines, 2.615 $1153 I 242 0 0
1961 (high) II 455 1.80 0

III 698 6.66 0
IV 1113 14.96 0
V 3257 57.84 0

Taiwan, 1.399 $4249 I 1870 30.10 0
1979 (low) II 2953 51.76 0

III 3760 67.90 0
IV 4844 89.58 0
V 7818 120.00 29.06

S. Korea, 1.755 $4217 I 1434 21.38 0

1985 (average) II 2889 50.48 0
III 3374 60.18 0
IV 4554 83.78 0
V 8835 120.00 49.40

Thailand, 2.740 $3924 I 726 7.22 0
1992 (high) II 1491 22.52 0

III 2276 38.22 0
IV 3649 65.68 0
V 11478 120.00 102.26

Second, when countries are very poor, ownership of financial capital does not show up at the level of

quintile averages. Obviously, in all three countries there would be a small group of individuals that owned

substantial wealth, whether in agricultural land or industrial holdings. But the numbers are so small that

they do not appear in the quintile figures. Instead, all of the differences in income distribution at this level

of disaggregation are accounted for by the posited returns to human capital. In all three countries, the

level of human capital in the bottom quintile is minuscule—even zero (or less than zero, implying a
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depletion of human capital) in the Philippines. But even the incomes of the top quintiles in all three

countries are easily accounted for by the modest returns assumed for human capital. Again, there would

be another story if the disaggregation could be carried to the upper 5 percent or 1 percent, but no data are

available for such an investigation.

Third, even in the three richer countries, differences in incomes of the bottom four quintiles are

still accounted for by the assumed returns to human capital. Only in the fifth quintile, in all three

countries, are the incomes high enough to exhaust those returns, thus requiring some return from financial

capital to explain the incomes earned. The values for financial capital shown for the fifth quintile of these

three countries are calculated by subtracting $6,365 from the income reported, and dividing the remainder

by 0.05, the assumed real rate of return on such assets. Obviously, this rate of return can vary by country

and year, but it is useful to use the same value for all the calculations in order to compare the results.

Especially when the value of financial capital begins to be large enough to earn a substantial fraction of

the total income generated in a society, such cross-country comparisons are interesting indeed.

Table 5 shows such comparisons for Thailand and Brazil over a three-decade period.

Table 5
Changes in Income and Asset Distributions

Per Capita Per Capita Per Capita
Quintile Income Human Capital Financial Capital

  ($PPP)     ($000)     ($000)

Thailand, 1962–1992 Annual Per Capita
1962 1992 Quintile Growth 1962 1992 1962 1992

I 397 726 2.03% 0.64 7.22 0 0

II 427 1491 1.24 22.52 0 0
III 600 2276 4.70 38.22 0 0
IV 1066 3649 14.02 65.68 0 0
V 2470 11478 5.25% 42.10 120.00 0 102.26
RELGAP 2.089 2.740 3.470 2.431

Brazil, 1960–1989 Annual Per Capita
1960 1989 Quintile Growth 1960 1989 1960 1989

I 285 534 2.19% 0 3.38 0 0
II 614 1047 4.98 13.64 0 0
III 970 1965 12.10 32.00 0 0
IV 1700 3909 26.70 70.88 0 0
V 5331 13927 3.37% 99.32 120.00 0 151.24 
RELGAP 2.835 3.135 3.306 2.223
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Both Brazil and Thailand grew fairly rapidly during this three-decade period—Brazil from a per capita

income of $1780 in 1960 to $4272 in 1989 (3.06 percent annual growth); Thailand from $992 in 1962 to

$3924 in 1992 (4.69 percent annual growth). Income distribution in both countries, as measured by

RELGAP, worsened from an average level of 2.089 in Thailand at the start to a highly unequal level of

2.740 at the end. In Brazil, inequality was already very high at the start of the period, and worsened to a

level of 3.135 at the end, one of the worst distributions of income in the entire Deininger-Squire sample.

Not surprisingly, asset distributions in both countries also changed quite significantly, but not

always in the expected direction. Levels of human capital increased dramatically for all income classes,

but much faster for the poor than for the rich, who were already closer to the plateau levels used in this

analysis. Increases of two to three times were the norm in Brazil; full order of magnitude increases

occurred in Thailand. Even as income distribution worsened, the distribution of human capital became

more equal, as the poor were finally included in the growth process to some extent. This result is

supported by empirical research (Easterly 1997) that indicates that changes in primary school enrollment

are strongly and positively associated with growth in lower income countries. Because of the self-limiting

nature of human capital accumulation, however, this dimension of asset distribution is also limited in its

potential contribution to future earnings. In addition, given the limits to the potential for investment in

human capital suggested by the theoretic literature, it is clear that government policy will play an

important role in human capital accumulation at lower levels of development.

The open-ended nature of financial assets avoids these limits. If the distribution of financial assets

is or becomes highly skewed during the growth process, a country’s income-earning potential at some

point will lead to a self-reinforcing skewing of incomes. Both Brazil and Thailand seem to have reached

such a point by around 1990. In Brazil, a simple dynamic calculation shows that if all incomes above the

human capital level of $6365 are saved and invested in financial assets that earn the assumed 5 percent

per year, within a decade the upper quintile of income earners will receive the entire income generated by

an economy growing at 5 percent per capita per year. The general equilibrium mechanisms that bring

about such a result presumably would work through changes in real wages and earnings accruing to

human capital, because financial capital returns would be determined by the global economy. But the

result is in no way unrealistic. Real after-tax incomes of the bottom 60 percent of households in the

United States actually fell between 1977 and 1999, at the same time that incomes in the upper quintile

rose by nearly 40 percent (and incomes in the upper 1 percent of households more than doubled). At some

point in the development process, concentration of ownership of financial assets will lead to sharply

skewed income distribution as an inevitable result of economic growth— a result that is not typically seen

in the early stages of growth when the dependence on investments in human capital are far more

important for the distribution of income.
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Of course, these investments in human capital must actually be made for such a fortuitous result,

and that is the clear policy message. For “growth with equity,” a country must invest in the human capital

of its poorest citizens. At the earliest stages this will involve primary health clinics, household food

security, and access to rural schools. Policies that encourage the efficient functioning of rural financial

markets can also play a role in increasing the poor’s access to capital. Later, achieving “growth with

equity” will mean providing opportunities for high school education and for on-the-job training for

unskilled and semi-skilled labor. Such investments, if broad-based and of adequate quality, will keep the

distribution of income from becoming highly skewed until well into the development process. Taiwan and

South Korea managed such investments until middle-income status; Brazil, the Philippines, and Thailand

did not.

An optimistic policy interpretation of these results is that fiscally manageable investment

strategies are available for even the poorest countries to set themselves on an equitable growth path. The

pessimistic interpretation suggests that political forces will keep this from happening where the “starting

point” in income and asset distribution already prevents the poor from connecting to the growth process.

But surely this is a result that the donor community can grasp—it provides this community with a

rationale for investing in the very people that countries’ leaders themselves might choose, or be forced, to

ignore. Then the policy dialogue, and the resources that could be mobilized behind it, can have dramatic

effects.

D.  Conclusions and Policy Implications

There is little question that the poor are generally better off if an economy grows than if it does not.

While the poor do benefit from growth on average, this average masks a great deal of variation. The

question of interest for policy is not the connection of the poor to economic growth on average. In some

economies the income of the poor has grown faster than per capita GDP, and in others the poor have been

left behind. The question of interest, then, is to understand the role of policy and economic structure in

both the unsuccessful and successful economies. Gallup et al. suggest that policy does indeed matter for

income growth of the poor. Openness to the world economy, a positive government savings rate, and

political stability are all associated with higher income growth for the poor. Our results support these

findings, which are also consistent with recent literature on growth. But we also contend that economic

structure and economic history matter, as well as the sectoral composition of growth. In developing

countries with highly unequal income and asset distribution—a product of both current and historical

policies—the poor may be substantially disadvantaged in the growth process. The challenge is to

understand the scope and limits of economic policy and development assistance in remedying this

inequality.
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The data on asset distribution are notoriously weak and unreliable; a firm empirical base for

understanding these questions is therefore not yet possible. But there are strong indications from a

growing body of literature that both inequality and the sectoral composition of growth matter greatly for

the poor. Below we distill some of the lessons of this recent research and our own work for development

assistance.

1. Policy lessons for developing countries should be taken from other developing countries.

The sample set matters for drawing appropriate lessons from development experience. The research

discussed here demonstrates that the relationship between inequality and growth may differ between

wealthier and poorer nations. The growth process in the United States or Western Europe may be

fundamentally different than the growth process in developing countries. Technologically advanced

countries with a rich set of growth-supporting institutions face very different problems than poor

countries with weak institutions and less-developed technologies. Even among the currently rich

countries, the French experience of development and industrialization was sharply different from the

British. Germany’s experience was different from Japan’s. Among poor countries, India is likely to look

different from China, and even Kenya from Tanzania.

2. The method used to measure inequality matters.

The traditional measure of inequality, the Gini coefficient, is limited in its ability to capture changes in

income distribution among income quintiles. A measure such as the share of income accruing to the

poorest 20 percent does not capture the gap in income between the poor, middle class, and rich. If income

distribution affects the sustainability of growth through both economic and political mechanisms, income

inequality should be measured in a way that captures the relative as well as absolute poverty in a society.

The research presented here indicates that using the relative income gap in a society to measure inequality

in a society has different implications from other measures. For a given society, how the poor perceive

their position relative to the rich in that society may matter more than their absolute consumption level, or

even changes in that level. The poor in Indonesia experienced income growth above the national average

from 1970 to 1995, yet the Jakarta newspapers were filled with stories of the growing income gap

between rich and poor that were also true.

3. The distribution of income and assets matter.

A growing body of research suggests that income and asset inequality have a negative effect on the

income growth of the poorest members of a society. The mechanism by which this inequality works,
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however, will differ from country to country, and investigating this mechanism should be the next item on

the research agenda.  Theory and experience both suggest that asset distribution matters more than income

distribution, as the poor are effectively prevented from borrowing to make investments, particularly in

human capital. The simple model presented here indicates that a pro-poor development policy that

encourages investment in the human capital of the poorest groups can have a large payoff in terms of

improving the position of the poorest members of a society.

4. The sectoral composition of growth matters.

Timmer (1997) shows that in a sample of twenty-seven developing countries the per capita productivities

of workers in agriculture and nonagriculture have differential effects on the earnings in each income

quintile. The poor in unequal countries are effectively cut off from both the agricultural and

nonagricultural sectors. In countries with more egalitarian distributions of income, the poor tend to benefit

from growth in both agricultural and nonagricultural sectors, with agriculture contributing somewhat

more strongly to this growth.

A growing body of research supports this result. Datt and Ravallion have shown that the sectoral

composition of growth matters to poverty reduction in India: poverty measures in India have responded

far more to rural economic growth than urban economic growth. Recent research by Bourguignon and

Morrisson indicates that international differences in income distribution can be at least partially explained

by land per capita, the share of land cultivated on small and medium-sized farms, and the relative

productivity differential between agriculture and the rest of the economy.   Finally, Ravallion and Datt

also find that in India, states with lower urban–rural disparities in consumption levels, higher initial farm

yields, higher female literacy rates, and higher urbanization rates, the elasticity of poverty (the reduction

in poverty in response to GDP growth) is higher.

5. Development assistance should be based on country specific strategies.

Countries are unique because their histories are unique. There is widespread agreement in the economics

literature on the set of macroeconomic policies and institutions that are essential in promoting growth.

Yet a strong focus on cross-national analysis can obscure the fact that each country has a unique

development experience and a specific set of institutions, political history and culture, and social

structure. As USAID’s “Strategies for Sustainable Development” emphasizes, good development

assistance will be based on country-specific strategies that understand and address the specific barriers to

growth facing the poor in a particular country.
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6. Multilateral donors need to invest in their own human capital and capacity as well as in human
capital and capacity in countries receiving assistance.

Broad-based economic growth requires top-level government commitment and competence as well as an

effective and equitable development strategy. Designing an effective country-specific assistance strategy

requires a depth of understanding and analysis that is not easy to achieve. Such a strategy requires

multilateral staff who are resident in the country, and who have the experience and training necessary to

formulate a strategy that is relevant, practical, and feasible. Implementation of such a strategy requires

host-country counterparts who are equally capable of understanding and contributing to such a strategy.

Promoting markets and market participation at the local level is important, but it will be far less effective

in promoting broad-based growth without a national policy designed to support it and the foreign

assistance targeted on the key obstacles to participation by the poor.
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APPENDIX A

I.  Definitions and the Data

Let Qj
it stand for the income share of the jth quintile in country i in year t.  Let Yit stand for GDP

per person. And let Nit stand for total population. Total GDP of the first quintile is
Qit*Yit*Nit. The population of the first quintile is 0.2*Nit. Therefore, dividing total GDP by
population we have GDP per person of the first quintile.

(1) Y1
it = [ Q1

it/(0.2) ]*Yit

Here’s an example of some typical numbers: in Australia in 1990, Y was $14,445,  Q1 was 0.046
(4.6 percent), and Y1 was $3,322.  Average GDP for the other four quintiles are of course
calculated similarly.

Taking logs of both sides of equation 1 and letting lower-case letters stand for logs, we have

(2) y1
it  ln (0.2)  = yit

 + q1
it.

So far, there is no new information here. This equation is true just by virtue of the way the data
are defined, plus some mathematics. But it helps us understand how to interpret the results when
we run a regression with this data. Suppose we run a regression of (log) GDP of the first quintile
on (log) total GDP, as in the following equation:

(3) y1
it = α0 + β1* yit +  µit

In this equation, α0 is the intercept term, β1 is the elasticity of connection of the poor to the
overall economy, and µ is the error term. By comparing 2 and 3 , it is apparent that the error term
(µit) in 3 and q1

it in 2 will be closely related, and that the ln(0.2) term is going to be subsumed in
the constant term. Essentially, the error term captures information in the data about income
distribution. The next question is how do we interpret the OLS estimate in such a regression?
We know from regression theory that the estimate of  β1 is going to be an estimate of the right-
hand-side of the following expression:

(4)   p lim α1 = 1+[ cov (yit, µit) / var (yit) ]

The point here is to note that two questions are equivalent. Asking whether  β1 = 1 is the same as
asking whether cov (yit, uit) = 0. Indeed, if cov (yit, uit) = 0, then the estimate of β1 will be exactly
1, and equation 3 will look just like equation 2. The estimate of  α0  will be -ln(0.2), and the
residuals from the regression will be the quintile income shares µit  = q1

it.  In this case the
covariance above is equivalent to the covariance between GDP per capita and income
distribution (measured by q1

it).
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In other words, if income distribution is not correlated with per capita GDP across
countries and across time, then we would observe a covariance of zero and an estimated
coefficient in the regression close to one. Therefore, regressions of the (log) level of GDP of the
poor on the (log) level of GDP gives you in essence the same information as examining the
correlation of income distribution and the level of GDP. For example, if income distribution
improved as GDP rose, we would observe a positive covariance between qit and yit, and the
estimate of β1 would be greater than one.

When dummy variables for countries or for time are added to the regression above, the
same questions are being asked. The difference is that the variation in the data is restricted to
either just time variation (when country dummies are in the regression) or just cross-sectional
variation (when time dummies are in the regression). For example, Timmer (1997) estimates
equation 3 with country dummies and decade dummies. He is therefore controlling for both
decade-to-decade variation and all variation across countries. In effect, with this regression he is
asking whether there is a correlation between GDP and income distribution over time within
decades and within countries. Or put another way, for a given country and decade, is there
correlation between GDP and income distribution?

II.  Definitions of Growth and Differences in Specification

A. Growth Regressions versus Regressions in Levels

To calculate growth we take the difference in (log) GDP in two time periods and divide by the
number of years between the two time periods. Doing this to equation 2 yields the following:

(5)  (y1
it – y1

it-T )/T = (yit -yit-T)/T + (q1
it
 – q1

it-T)/T

Since the “T” terms make no difference to the following discussion, we can write this more
simply as:

(6) (y1
it – y1

it-T ) = (yit -yit-T) + (q1
it
 – q1

it-T)

This is analogous to equation 2 except that the data are in changes rather than levels. Just as in
the regression with levels, if we run a regression of growth of the income of the poor on growth
of the whole economy, the error term is again essentially measuring income distribution. If the
change in income distribution is uncorrelated with growth, then the estimated coefficient on
growth will be 1.0; if not, the estimated coefficient will be biased away from one. So looking at
whether the coefficient in such a regression is one is the same thing as asking whether changes in
inequality are correlated with changes in income (i.e., growth).
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APPENDIX B

Table 1
Estimates of the Elasticity of Connection of the Poor

Using Growth Regression Framework

Q1 Q2 Q3 Q4 Q5
Longest time span, full
sample

.96
(.183)

.847
(.118)

.851
(.116)

.997
(.026)

1.04
(.030)

Longest time span,
Timmer sample

1.2
(0.289)

.948
(.147)

1.13
(.118)

1.025
(.0811)

.9545
(.116)

Longest time span for
years after 1964, full
sample

.977
(.184)

.927
(.135)

.830
(.113)

1.00
(.041)

1.04
(.068)

Max number of
intervals data permits,
full sample

1.10
(.095)

1.09
(.069)

1.03
(.055)

1.07
(.054)

.90
(.050)

Max number of
intervals data permits,
Timmer sample

1.16
(.169)

1.029
(.148)

1.066
(.102)

.937
(.089)

.9917
(.092)

Max number of
intervals, data after
1964, full sample

1.07
(.104)

1.09
(.075)

1.02
(.060)

1.077
(.060)

.900
(.055)

Intervals of at least 5
years, full sample

1.11
(.096)

1.10
(.070)

1.036
(.055)

1.07
(.055)

.892*
(.051)

Intervals of at least 5
years, Timmer  sample

1.18
(.172)

1.04
(.153)

1.08
(.106)

.943
(.093)

.977
(.095)

Intervals of at least 5
years, after 1964, full
sample

1.082
(.105)

1.10
(.076)

1.033
(.061)

1.083
(.0611)

.8914
(.056)

       The growth numbers reported here are calculated using log differences.

Table 2
Estimates of the Elasticity of Connection

Using Regressions in Levels

Sample Used Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5

Full sample,
 no decade
dummies

0.979
0.026

0.99
0.016

1.02
0.012

1.02
0.01

0.99
0.01

Timmer sample,
no decade
dummies

0.951
0.042

1.02
0.025

1.04
0.02

1.00
0.01

0.99
0.015

Full sample,
with decade
dummies

0.934
0.042

0.99
0.40

1.02
0.019

1.03
0.015

0.98
0.015
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Table 3
Results of Regressions Run in Levels and Growth for Different Measures of Inequality

REGRESSIONS WITH
INEQUALITY VARIABLE IN
EQUATION

REGRESSIONS RUN SEPARATELY

Regressions Run Coefficient on Inequality Elasticity of Connection
with Inequality
= RELGAP

Elasticity of Connection
with
Inequality = Share of Q1

Inequality =
RELGAP

Inequality =
share of q1 UNEQUAL EQUAL UNEQUAL EQUAL

GROWTH
REGRESSIONS:

Full sample of
countries

.892
(.784)

-36.27
(19.45)

.73
(.377)

1.18
(.097)**

.754
(.330)

1.18
(.103)

Timmer sample of
countries

2.10
(1.27)

-62.70
(29.01)*

1.04
(.411)*

1.56
(.386)**

1.02
(.338)**

1.82
(.442)**

LEVELS
REGRESSIONS:

Full sample of
countries

-.732
( .013)**

16.63
.167**

0.85
(0.08)**

1.016
(0.021)**

1.00
(.052)**

.998
( .021)**

Timmer sample of
countries

-.679
(.020)**

18.47
(.277)**

.76
(.096)**

.1.027
(.030)**

.99
(.089)**

1.017
(.029)**

** Indicates significance at the 1% level, * at the 5% level.


